The study included 98 pediatric T1DM patients followed in pediatric endocrinology clinics from Diyarbakir (n=50), an eastern city and Antalya (n=48) a western city, and 43 healthy subjects from Diyarbakir (n=20) and Antalya (n=23). The sociodemographic data, duration of diabetes and the glycated hemoglobin levels (HbA1c) were also noted. For the evaluation of emotional and behavioral problems in children, Turkish version of The Child Behavior Checklist (CBCL) 6-18, and for depression, Child depression inventory (CDI) was used.
Although, insulin therapy given in various regimen is the mainstay of the treatment in T1DM, a requirement of dietary intervention, self blood glucose monitoring, lifestyle modification and physical exercise bring a burden for the families and their diabetic children. 4, 5 Despite the presence of a "National Diabetes Education Program in School" which has improved the conditions, parents still hesitate due to difficulties in diabetes management during the school period as limitations in accessing a convenient place to store their insulin, measuring their blood glucose, arranging appropriate diet and calculating and administering their insulin doses and lack of health practitioners or staff educated to help diabetic children who may require their assisstance in case of symptomatic hypoglycemia continues to be a problem. In addition, children usually have concerns about coping with the burden of their diabetes which may result in discrimination, stigmatization and limited social relationships. Therefore, T1DM patients have an increased risk of psychiatric morbidity compared to their healthy counterparts. 6 Depression is one of the most common psychiatric disorders in children and adolescents with T1DM 7 . These behavioral/ mental health challenges are associated with poor compliance to treatment, thereby leading to poor glycemic control and related to serious short-and long-term complications. 8, 9 Although, the psychosocial aspects of T1DM have been relatively well studied, there is a lack of large scale multicenter populationbased studies focused on the differences among different regions of the same country. Additionally, in Turkey, studies focused on the burden of diabetes on children and their families are scarce.
Turkey has seven geographical regions which largely differ in terms of their socio-demographic structures, educational levels, employment rates, level of welfare, infrastructure, and economic structure. 10 There is a huge EastWest discrepancy in the development of working and earning conditions, agriculture and industry, in the direction of migration flows and in the potential for public or private investment. 11 The Burden of Disease Study in 2005 has shown that the Middle, West, North and South regions had similar patterns with developed European countries while the East showed disease and mortality patterns similar to developing countries. 12 In the present study, we investigate factors related to the mental health of diabetic children and evaluate the possible regional differences. In order to explore the possible impacts of the regional heterogeneity of Turkey on mental health of diabetic children, we recruited T1DM children who were followed at diabetes clinics from two geographical regions of Turkey.
Material and Methods

Participants
Our study included 98 pediatric T1DM patients followed in our pediatric endocrinology clinics from Diyarbakir (DDMgroup, n=50), an eastern city and Antalya (ADM group, n=48) a western city, and 43 healthy subjects from Diyarbakir (DC, n=20) and Antalya (AC, n=23). Children who themselves or their family rejected to sign an informed consent, those participants with lacking data about their family, those with a mental delay, noncompliance to the questionnaire, and those having a psychiatric disorder were excluded. Trained physicians interviewed all patients and the families according to a standardized protocol. Monthly family income, education and health status of mother and father, and number of siblings were questioned. Data for diabetic patients' characteristics such as current age, gender, age at diagnosis of T1DM, duration of diabetes (years), and the glycated hemoglobin level (HbA1c) levels were extracted from their hospital files. The study was approved by institutional review board of Gazi Yasargil Training and Research Hospital (Date/report number of approval: 05.06.2017/59) and performed according to the Helsinki declaration. A written informed consent was obtained from all patients/their legal guardians.
Measurements
For the evaluation of emotional and behavioral problems in children, Turkish version of The Child Behavior Checklist (CBCL) 6-18 was used. 14 CBCL is a parent-report questionnaire developed by Thomas M. Achenbach, on which the child is rated on various behavioral and emotional problems. 15 It is one of the most widely-used standardized methods for evaluating maladaptive behavioral and emotional problems in subjects between the ages of 6 and 18. Items are rated on a three-point scale (0=not true; 1=somewhat or sometimes true; 2=very true/often true) and consists of eight subscales. It assesses internalizing (i.e., depressive, anxious, and overcontrolled) and externalizing (i.e., hyperactive, noncompliant, aggressive, and undercontrolled) behaviors. Several subareas are measured including anxiety/depression, social withdrawal, somatic problems, social problems, thought problems, attention problems, delinquent behavior and aggressive behavior. Higher scores indicate greater pathology.
In children, depression was rated using The Children's Depression Inventory (CDI). This self-report 27-item scale was developed by Kovacs 16 and its reliability and validity in Turkish language was developed by Oy 17 . The CDI has established good reliability and validity for describing depressive symptoms and is one of the most widely used instruments for assessing the presence and severity of depressive symptoms in children between the ages 7-17 18 . It is a 3-point likert scale, in order of increasing severity from 0 to 2. The one that characterized their symptoms best during the past 2 weeks was chosen by the children. The sum of item scores gives a total depression score, which ranges from 0 to 54. A higher CDI score means a higher depressive state.
Since diabetic patients were from two cities that are distinct in terms of their socio-demographic structures and life standards which may have effects on the test scores, data obtained from T1DM patients were compared to those of age and sex matched healthy subjects from both cities.
To evaluate the relationship between psychological status of patients and its relationship with metabolic control of their diabetes, we assessed the HbA1c levels and duration for diabetes onset.
Statistical analysis
Statistical analysis was carried out using IBM SPSS Statistics for Windows (Version 22.0. Armonk, NY: IBM Corp. Released 2013). Data were expressed as mean±SD (range) or median (25 th -75 th interquartile range). Shapiro-Wilk test was used to test for a normality distribution of the data. χ²-test (or Fisher's exact test) was performed for comparison of the ratios. Means were compared using Student's t test and ANOVA for normally distributed data, while for non-normally distributed data medians were compared using non-parametric Kruskal Wallis and Mann-Whitney U tests. Spearman-Rank test was performed for correlations. A p value <0.05 was considered statistically significant.
Results
Clinical and family characteristics of diabetic patients and controls
The study included 98 pediatric TIDM patients and 43 healthy controls. There was no statistically significant difference between the age of patients and parents from the 4 groups. Patients from the DDM group had a 
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longer duration of the diabetes compared to those of the ADM group, while, HbA1c levels were not statistically different (Table I) .
Evaluation of parental education status revealed a lower maternal educational status in DDM group compared to ADM group (p<0.001), while the education status of fathers was not statistically different (p=0.314) (Fig. 1) . Although all children recruited were at schoolage, 10 out of 33 (30%) of children from the DDM group did not go to school, while only one of 34 children from ADM group did not go to school (p=0.003).
CBCL and CDI scores of the groups
DDM vs. DC group:
Compared to DC, children from DDM group had higher problem scores in CBCL in all subscores except for anxiety/ depression, attention problem, and delinquent behavior subscores and CDI test scores did not reach a statistically significant difference (Table II) .
DDM vs. ADM group:
Patients from Diyarbakır had statisctically significant higher problem scores both in CDI and in all subscores of CBCL (Table II) .
ADM group vs. AC: T1DM children from Antalya had better scores compared to controls in CDI while there was no statistically significant difference in any of the CBCL subscores (Table II) .
Diabetes vs. Controls:
Evaluation of the overall scores for T1DM patients and controls recruited from both cities revealed no statistically significant difference neither in CDI scores nor CBCL subscores (Table II) .
In correlation analysis, duration of the diabetes was found to have a negative impact on test scores, while, HbA1c has not correlation with any test parameters ( Fig. 2 and Table III) . 
Discussion
The present study evaluated the psychological characteristics of pediatric T1DM patients from two distinct regions of Turkey. The two major findings of the study were the positive correlation between the duration of the disease and psychosocial burden of the diabetes on patients; and the difference between the 2 geographical regions in terms of depression and other emotional and behavioral problems.
The presence of a relationship between duration of T1DM and psychopathology have been reported in previous studies. Kovacs et al 7 .
reported an association between the duration of disease and major psychiatric disorders and non-depressive disorders (but not depressive disorders). In another study, CDI and CBCL total behavior problem scores were reported higher in the patients with a disease duration of longer than 1 year. 19 These findings suggest that longer duration of T1DM maybe associated with increase in the disease burden thereby leading to an increased risk of psychological problems. Similarly, in the present study a possible explanation for the higher scores on CBCL and CDI in DDM group is the longer duration of diabetes in patients recruited from this region.
Regarding the relationship between psychiatric problems and metabolic control, previous studies had controversial results. While some studies have found a positive relationship, some others have not. [20] [21] [22] [23] In our study, we did not find a statistically significant association between the HbA1c level and psychopathology, either. Presence of such controversies suggest that the psychological burden of the disease may vary according to the individual and familial factors along with demographic and socio-economic structures of the populations.
An association between T1DM and several psychiatric disorders have also been reported. The mostly emphasized disorders are anxiety, mood disorders like depression and behavioral disorders 5, [23] [24] [25] . In the present study, compared to the control subjects and T1DM patients from Antalya, T1DM patients from Diyarbakır had higher problem scores in CBCL. Namely, children with T1DM from Diyarbakır have higher problem scores both in emotional and behavioral domains (anxiety/ depression, aggressive behavior, delinquent behavior) and social domain (social competence, social problems). Additionally, their CDI scores were also significantly higher than those of T1DM patients from Antalya. These results suggested that children with T1DM from Diyarbakır had more psychosocial burden and depressive state compared to the healthy children and patients from Antalya. However, no significant difference was found between the healthy children and patients from Antalya in terms of psychopathology. Moreover, patients with T1DM from Antalya even had slightly better CDI scores than their counterpart controls living in Antalya. These controversial results were attributed to the shorter duration of diabetes suggesting either little cumulative burden or avoidance of children at the acute stage to explore their feeling, or further efforts of parents from Antalya for the well being of their children with diabetes.
The burden of diabetes is closely related to socioeconomic and cultural status, education level, and religious belief. We could not compare the family income of the families of T1DM patients from the 2 cities, as the Diyarbakır data was found unreliable (As the families usually have not a regular and constant income, take extra financial support from government, beyond health expenses, for their ill child thereby avoid giving information about their family income). However, according to Socioeconomic developmental survey of provinces and regions (SEGE 2011) report, Antalya is fifth on the list, whereas Diyarbakır is sixtyseventh 26 . In addition, as a general perception the family income and socioeconomic status are lower in the east region of Turkey, including Diyarbakır, compared to Antalya, the major tourist city in the west region. We, therefore, thought that higher problem scores might be realated to the lower socieconomic status of families from Diyarbakır. Nevertheless, lack of statistically significant difference between the metabolic control of patients and coverage of all health expenses of all children under 18 year-old by the social security institute in Turkey seems to be a contradiction. Lack of difference in metabolic control can be attributed to shorther duration of diabetes in ADM group which may included recently diagnosed patients with higher HbA1c levels.
On the other hand, having lower maternal educational status in DDM group perhaps negatively affected their diabetes education and involvement to the management of the diabetes and need for self-management thereby increased the burden of the disease for diabetic children from Diyarbakır. Additionally, leaving school, thereby lacking the natural social enviroment providing relationships with their peers in about one of three children from Diyarbakır may have contributed to the higher problem scores as well as depressive state in this group of patients. Therefore, lower socioeconomic status may still effect the quality of education of both children and parents, accessibility of mental health services and psychosocial support, possibly placing more psychosocial burden on the children with T1DM from Diyarbakır.
The strengths of the present study are the use of validated and highly standardized self-report measures of depression and psychopathology in 2 samples of patients with T1DM from 2 regions of Turkey and comparing them with a control group. Nonetheless, there are some limitations worthy of note. First, this study was cross-sectional and examined a relatively small sample that may not be representative of the examined population. Second, we included only 2 regions, instead of all 7 of them, and finally, the probable existence of additional factors not yet evaluated that could be a determinant in the psychosocial burden of patients with T1DM and contribute to these regional disparities. Future research is needed in in this respect.
In conclusion, in the present study diabetic children from Diyarbakır were found to have more problems both in emotional, social and behavioral domains compared to healthy peers and patients from Antalya, indicating that T1DM brought more psychosocial burden independently from the metabolic control. Pediatric specialists especially who are working in the eastern region should be more precautious with diabetic patients in terms of comorbid psychiatric conditions and make psychiatric referral when needed. Socioeconomic improvement initiatives by the government are also required.
